In this paper, we define a new class of richness measures. In contrast to the often used headcount, these new measures are sensitive to changes in rich persons' income and therefore allow for a more sophisticated analysis of richness. We demonstrate the application of these new measures to analyze the development of poverty and richness over time in Germany, to compare Germany to many other European countries and to investigate the impact of tax reforms on poverty and richness. Using these examples, we show the importance of taking into account the intensity of changes and not only the number of people beyond a given richness line (headcount). We propose to use the new measures in addition to the headcount index for a more comprehensive analysis of richness.
Introduction
The financing problems of European welfare states and the increasing pressure of global economic competition have given rise to a debate whether the gap between rich and poor is widening in general and as a consequence of recently implemented reforms of the tax and transfer system in particular. Poverty at the bottom of the income distribution has been in the spotlight of both academic research and political discussion since a long period of time. Quantitative studies of income poverty are for example Krause and Wagner (1997) or Hanesch et al. (2000) for Germany, and Atkinson (1997) and de Vos and Zaidi (1997) comparing European countries.
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While it is indisputable that society should ensure a certain minimum subsistence level, the top of the income distribution has just recently become a particular focus of attention, especially in the context of income tax reform. Studies on income richness 2 are for example Krause and Wagner (1997) or Merz (2004) . Since 2000, the German parliament has been demanding regular governmental reports on poverty and richness (see Bundesregierung, 2001 Bundesregierung, , 2005 Bundesregierung, , 2008 . Many recent tax reforms proposals with a tendency to lower (marginal) tax rates have been criticized for redistributing from the poor to the rich (see e.g. OECD (2006)). It is widely believed that the rich are getting richer and the poor are getting poorer.
Given this debate, appropriate summary measures, which provide additional information beyond analyzing the inequality of the whole income distribution, are of key importance for an empirical assessment of the development of poverty and richness. Several poverty indices have been developed in the long tradition of the literature on measuring income poverty. Measuring income richness is a less considered field. As far as we know, empirical studies mainly use the population share of rich persons (headcount ratio) to measure income richness. 3 However, the headcount is not a satisfying measure for either poverty or richness. It is only concerned with the number of people below (above) a cutoff. Therefore, if nobody changes his or her status, an income change will not affect this index.
Looking for a more sophisticated measure of richness, this paper contributes by defining a new class of richness indices analogous to well-known measures of poverty. Our approach is more sophisticated because it takes the intensity of changes and not only the number of people beyond a given richness line into account. To demonstrate the usefulness of these new measures, we analyze three empirical problems: firstly, we look at the development of poverty and richness indices over time in Germany (ex post longitudinal analysis). Secondly, we compare the values of these indices for Germany with different European countries (cross-country analysis). Thirdly, we compute the values of these indices for different reform proposals of the German tax and transfer system (ex ante analysis). Our analysis is based on household micro data provided by GSOEP, EU-SILC and the microsimulation model FiFoSiM.
The empirical application reveals that our new measures expand the results beyond a pure headcount analysis. We find distinctive differences in our longitudinal analysis of the development of richness in Germany. It depends on the measure whether richness is increasing (headcount) or decreasing (some of the new measures) regarding various time periods. The new measures also clarify differing effects of the German reunification. When comparing affluence in countries across Europe, our new measures reveal additional information beyond the proportion of rich people. The composition of "the rich"is also accounted for by the newly defined measures. The cross-country analysis yields different groups of countries according to their values of poverty and richness indices. In general, Eastern and Southern European countries as well as AngloSaxon countries are characterized by rather high poverty and richness, whereas Continental and Northern European countries can be distinguished by rather small values of poverty and richness. Finally, our analysis of flat tax reform proposals for Germany shows the difference between concave and convex measurement empirically. These empirical examples demonstrate the usefulness of our new measures. We suggest to use them in addition to the headcount index for a more comprehensive analysis of richness.
The setup of the paper is organized as follows: section 2 describes well-known poverty indices.
In section 3 we define analogue indices of richness and report the main differences. In section 4
we describe the micro data used for the analysis. Section 5 reports the results of our empirical analysis for Germany and the European cross-country analysis. Section 6 concludes.
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Many poverty indices have been proposed in the literature. 4 We focus on a class of indices that contains the two most common measures, the headcount and the Foster et al. (1984) indices
Consider a net income distribution x = (x 1 , x 2 , . . . , x n ) ∈ R n + , where n is the number of individuals or households. Let π be the poverty line, e.g. 60% of the median income, and p = #{i|x i < π, i = 1, 2, . . . , n} the number of poor persons.
We consider poverty indices ϕ of the form
where u : R + → R + is decreasing on [0, 1) and vanishes on [1, ∞). Examples are:
• The proportion of poor persons (headcount) is defined as
with 1 x i <π = 1, for x i < π and 1 x i <π = 0 elsewhere.
• The Foster et al. (1984) indices (FGT) are defined by
with α > 0 and (y) + := max{y, 0}. The coefficient α may be interpreted as a parameter of poverty aversion, since greater values of α attach increasingly greater weight to large poverty gaps.
• Other examples of this form (1) are the indices by Watts (1968) and Chakravarty (1983) .
4 See Zheng (1997) or Chakravarty and Muliere (2004) for recent surveys of the vast literature.
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Before we define new measures of affluence or richness, we give a short review of the sparse literature and on desirable properties.
Review of the literature
While all poverty indices of the previous section are well-known, little research has been done on the measurement of richness at the top of the income distribution. For an overview of the sparse literature see Medeiros (2006) . The first challenge is to define an affluence or richness line. We define it analogously to the poverty line as a cutoff income point above (below) which a person or household is considered to be rich (non-rich). Like the poverty line, it is possible to define the richness line in absolute terms (e.g. 1 million Euros) or relative terms (e.g. 200%
of the median or the mean income).
Let ρ be the richness line and r = #{i|x i > ρ, i = 1, 2, . . . , n} the number of rich persons. In many studies on income richness, only the proportion of rich persons is used as a measure of richness:
with 1 x i >ρ = 1, for x i > ρ and 1 x i >ρ = 0 elsewhere. Its definition resembles that of the poverty headcount ratio. But if we want to compare different tax and transfer reform scenarios, this is not a satisfying definition of richness: if nobody changes his or her status (rich or non-rich), neither a change in a rich person's income nor a transfer between rich persons will change this index. Medeiros (2006) defined an affluence gap by
The advantage of this definition compared to the headcount is that this affluence gap is increasing in income. However, Medeiros' index of richness is not standardized and is an absolute measure of richness. R M ed is proportional in income implicitly, i.e. a transfer between two rich persons will not change the index. Further on, this absolute index is not scale invariant, i.e. multiplying all incomes with a scalar increases R M ed by this factor. To overcome these drawbacks, we propose a standardized approach of richness measures bounded by the unit interval. Such a standardization is important because we want to make the indices of richness commensurable to indices of poverty, and it will be discussed in further detail below.
Desirable properties of richness indices
The general idea for measuring richness analogously to poverty is to take into account the number of rich people as well as the intensity of richness. Thereby, an index of affluence is constructed as the weighted sum of the individual contributions to affluence. The weighting function of the index shall have some desirable properties which are derived following the literature on axioms for poverty indices.
Multiple axioms have been suggested in literature on poverty measurement (see e.g. Sen (1976) , Chakravarty and Muliere (2004) , Foster et al. (1984) ). We translate these axioms to the measurement of richness as desirable properties that an index of affluence should satisfy 5 :
• Focus axiom: a richness index shall be independent of the incomes of the non-rich.
• Continuity axiom: the index shall be a continuous function of incomes, i.e. small changes in the income structure shall not lead to discontinuously large changes in the richness index.
• Monotonicity axiom: a richness index shall increase if c.p. the income of a rich person increases.
• Subgroup decomposability axiom: the overall degree of richness may be decomposed into the (population) weighted sum of subgroup richness indices.
The transfer axiom of poverty measurement cannot be translated one-to-one to richness measurement and has to be discussed in more detail. A poverty index satisfies the transfer axiom if the index decreases when a rank-preserving progressive transfer from a poor person to someone who is poorer takes place. This property can be translated to richness measurement in two different ways:
• Transfer axiom T1 (concave 6 ): a richness index shall increase when a rank-preserving progressive transfer between two rich persons takes place.
• Transfer axiom T2 (convex): a richness index shall decrease when a rank-preserving progressive transfer between two rich persons takes place.
The question behind the definition of these two opposite axioms is: shall an index of richness increase if (i) a billionaire gives an amount x to a millionaire, or (ii) if the millionaire gives the same amount x to the billionaire. This question cannot be answered without moral judgement.
In the following subsection, we define a general class of richness measures which allows to apply both transfer axioms. However, we argue that the concave transfer axiom (T1) is more appropriate in the context of the analysis of tax benefit systems.
3.3 Defining a new class of richness measures
General class
In general, a richness index satisfying the four axioms and either T1 or T2 can be defined analogously to the general class of poverty indices in equation (1) as
where f is a continuous (except for the headcount), strictly increasing function that is either concave (for T1) or convex (for T2). We use strictly increasing transformations because the indices of affluence should be sensitive to higher incomes, i.e. satisfy the monotonicity axiom.
To fulfill the focus axiom, a person with an income not higher than ρ should not influence the 6 Unless otherwise stated, concave and convex are meant in the strict sense. 6 measure of richness, i.e. f (
To fulfill the subgroup decomposability axiom, the index of richness has to be additively decomposable, i.e. the affluence index is a weighted sum of several household subgroups:
for any given richness line ρ, M population subgroups indexed m = 1, ..., M, n m the number of people and R m (x,ρ) the richness index of subgroup m with the same overall richness line ρ.
Concave class (T1)
As mentioned above, an important difference between the measurement of poverty and richness concerns the transfer axiom. In poverty measurement decreasing the income of a very poor person shall have a larger effect than increasing the income of a less poor person (minimal transfer axiom). We propose that an affluence index shall be less sensitive to changes of very high incomes, i.e. a progressive transfer between rich persons increases affluence (concave transfer axiom (T1)). Formally spoken f has to be concave. The relative incomes
to be transformed by a function that is concave on (1, ∞).
The technical reason for the concavity in our approach is the possibility to standardize the index. Many poverty indices are standardized such that the individual extent of poverty has the value one if a person has no income at all, and zero if a person has income at or above the poverty line. If we translate this into measurement of affluence, a person with income at or below the affluence line would contribute zero to the affluence index and contribute nearly one if he is "very, very rich". However, there is an obvious difference between the income classes of the poor and of the rich: the incomes of the poor are bounded by 0 and π, but the incomes of the rich only have a lower bound ρ. The problem here is that it is not obvious how to transform the incomes of the rich to the unit interval. 8 We transform the incomes of the rich relative to the affluence line,
, to the unit interval by a strictly increasing transformation function f , 7 We call the richness index concave or convex if the individual affluence function f is concave or convex.
8 If the individual contribution to the affluence index, e.g. for the affluence gap x i − ρ, is divided by x max − ρ (or x max ), i.e. the affluence of the richest person with income x max , the index will not fulfill the monotonicity axiom, since increasing the income of the richest person will decrease the index.
with lim y→∞ f (y) = 1. Alternative functions that are non-concave, i.e. either linear or convex, do not allow for a standardization and, therefore, individual affluence will be unbounded in these cases.
Of course, choosing a concave function is a normative judgment. Therefore, beside the technical argument, we give four arguments to support our point of view and argue why we prefer a concave function: Firstly, to decide in which society there is more affluence, we use the "equiprobability model for moral value judgments" of Harsanyi (1977) . A risk averse decision maker with diminishing marginal utility in income (the standard assumption in economic theory) has to decide between two populations. The second population is obtained from the first by some progressive transfers between rich persons, i.e. money is transferred from the richer to the less rich rich person. The decision maker does not know what his position will be in the societies. He will prefer the second population since the expected utility will be higher there. Therefore, a concave utility (or value) function with diminishing marginal utility in income supports a concave value function for the richness index.
Secondly, a more equal distribution of the rich will lead to a more homogenous group with probably more equal interests and, therefore, more influence on decisions of the society. Thus, the concerns of the rich are more visible and important in that population. This view can be somehow seen as the "polarization view", i.e. richness is increasing when the homogeneity of the top of the distribution and, therefore, c.p. the polarization increases.
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The third point is that people are rather envious of a rich dentist living next door gaining several hundred thousand euros, but admire superstars, far away via TV, gaining several millions or admire a self made billionaire like Bill Gates.
10 This assertion supports the concave view, i.e.
that Bill Gates' individual affluence and its contribution to a measure of richness does not increase very much if he receives another million (diminishing marginal utility). Whereas the individual affluence of the dentist increases tremendously if he received that million.
The fourth argument is that we have to look how societies treat their rich people, especially how 9 The contrast to this point of view is the "inequality view" which would be satisfied if richness increased when inequality (among the rich) increased. This view is satisfied with the convex transfer axiom (T2).
10 Cf. Lockwood and Kunda (1997) and the psychological literature cited there.
8 they tax them. Usually, a progressive tax system is applied where the (marginal) tax payments are a concave function of taxable income. However, the marginal tax rate increases only up to a certain income level and remains constant above. In this way we get the accepted point of view implicitly. In Germany for example, there is a maximum tax rate of 42% (in 2006) and progression ends close to the richness line.
Taking all this into account, we define measures of affluence R by
where f : R + → [0, 1] is strictly increasing and concave on (1, ∞).
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If we use f (y) := 1 − 1 y α · 1 y>1 , with α ∈ (0, 1), we obtain an affluence index R
resembles the FGT index of poverty satisfying T1:
The new affluence index increases with a progressive transfer between a rich and a very rich person (T1), since (
We may also employ f (y) = 1 − 1 y β · 1 y>1 , β > 0 and obtain an index analogous to the poverty index of Chakravarty (1983) :
is concave for y > ρ and β > 0 (T1). One can easily see that is not concave for α > 1. Therefore, we will use R Cha β (x,ρ) in the remainder of this paper as our concave measure of affluence. Nevertheless, there is a drawback to our concave approach. We are not able to postulate a strong transfer axiom, i.e. how a progressive transfer between a rich and a non-rich (who becomes rich) will change the affluence index. The following example shows this problem: If we split a progressive transfer between a rich person and a non-rich person that becomes rich in two transfers (see Figure 2 , right hand side), the first transfer decreases the affluence of person j because of the monotonicity axiom, whereas we do not care for person i because of the focus axiom. The second transfer increases affluence. Altogether, for a progressive transfer with a change from non-rich to rich, it is not clear whether affluence increases or decreases. This is different to poverty measurement, where we can split such a transfer in two transfers and poverty decreases in both steps.
Convex class (T2)
Although we think a concave weighting function f is more appropriate due to reasons given above, it is still possible to define measures of affluence R(x,ρ) (equation 4) satisfying the convex transfer axiom T2 by
where f is strictly increasing and convex on (1, ∞).
If we use f (y) := (y − 1) α for y > 1, with α > 1 12 , we obtain an affluence index R
resembles the FGT index of poverty satisfying T2:
This affluence index decreases by a progressive transfer between a rich and a very rich person (T2), since (
We will use this index in the remainder of this paper as our convex measure of affluence, which we compare with the concave R Cha β .
Examples
We now illustrate some properties of our new measures by small examples:
Example 1: A change in a rich person's income shall change the measure of richness (monotonicity axiom): Consider two populations with income distribution x = (5, 5, 5, 11, 11) and y = (5, 5, 5, 100, 100) .
Let ρ x , ρ y be 200% of the median income. Then ρ x = ρ y = 10 and we obtain R HC (x,ρ = 10) = R HC (y,ρ = 10) = 0.400 , 12 Note that for α ∈ (0, 1) f is concave and we have a non-standardized version of the concave FGT. all indicate that (the intensity of) richness is lower in the population x, i.e. R(x) < R(y). According to R Cha β=1 , richness is lower in population x which is in line with the concave transfer axiom T1, i.e. a richness index shall increase with a progressive transfer. The values of the absolute R M ed index is the same in both populations, indicating that redistribution takes place only among the rich subpopulation. As expected, R
(y), i.e. this richness index decreases with a progressive transfer between two rich persons. A drawback of this approach, however, is that these indices are not standardized.
Data and methodology
Our analyses are based on three different data sources. For the analysis of the development of the indices in Germany, we use panel data from the GSOEP. Data from the EU-SILC is used for the cross-country comparison, whereas data provided by the microsimulation model FiFoSiM is used for the analysis of tax reforms. All three sources are described in the following subsections.
GSOEP
The 
FiFoSiM
FiFoSiM is a behavioral microsimulation model for the German tax and transfer system using income tax and household survey microdata. The approach of FiFoSiM is innovative insofar as it creates a dual database using two micro datasets for Germany: FAST01 and GSOEP.
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FAST01 is a micro dataset from the German federal income tax statistics 2001 containing the relevant income tax data of nearly 3 million households in Germany. For our second data source, the German Socio-Economic Panel (GSOEP), see section 4.1.
The layout of the tax benefit module follows several steps: firstly, the database is updated using the static ageing technique which allows controlling for changes in global structural variables and a differentiated adjustment for different income components of the households. Secondly, we simulate the current tax and benefit system in 2006, using the uprated data. This allows us to compute the disposable income for each person, taking into account the detailed rules of the complex tax benefit system. The modeling of the tax and transfer system uses the technique of microsimulation. 
Income concept and methodology
We use the disposable income defined as market income minus direct taxes and social contributions plus cash benefits (including pensions) for our analyses. The unit of analysis is the individual. To compensate for different household structures and possible economies of scale 15 In the last years several tax benefit microsimulation models for Germany have been developed (see for example Wagenhals (2004) ). Most of these models use either GSOEP or FAST data. FiFoSiM is so far the first model to combine these two databases.
16 Cf. Gupta and Kapur (2000) or Harding (1996) for an introduction to the field of microsimulation.
14 in households, we use equivalent incomes throughout the analyses. For each person, the equivalent (per-capita) total net income is its household's total disposable income divided by the equivalent household size according to the modified OECD scale.
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The poverty (richness) line is 60% (200%) of median equivalent income. Choosing the richness line as twice the median is arbitrary but common practice (see e.g. Medeiros (2006) ). However, when analyzing richness, choosing the richness line is not as problematic as choosing the poverty line (usually 60% of median income) because the upper parts of the income distribution are not as dense as the lower parts.
To account for the regional differences in Germany after reunification, we adjust the incomes with the consumer price index of the respective region provided in the GSOEP data. We therefore express all incomes in prices of 2000. To account for regional differences across Europe, we use PPP-adjusted incomes.
Empirical applications
In this section, we show that the new measures are not only theoretically interesting, as explained by the hypothetical examples in section 3.4, but also provide extra explanatory value when analyzing empirical data. 18 We present three empirical applications to illustrate the difference of our affluence measures to the common headcount index.
Development of poverty and richness in Germany
The first empirical application is the longitudinal analysis of the development of poverty and richness in Germany since the early 1980s. Table 1 presents the values for the median equivalent income (p50), which is used to define the poverty (60%) and richness (200%) lines, the Gini index 17 The modified OECD scale assigns a weight of 1.0 to the head of household, 0.5 to every household member aged 14 or more and 0.3 to each child aged less than 14. Summing up the individual weights gives the household specific equivalence factor.
18 Notice, we show that in fact from year to year, country to country or scenario to scenario the different indices develop differently. However, we do not claim that the data are very accurate such that every change of a measure reflects an actual change in the population: Nevertheless, we show that under usual conditions the choice of the indices and the underlying judgments does matter.
of inequality (I G ), the poverty indices (headcount and ϕ F GT ) and several richness measures (headcount, the concave R Cha β and the convex R M ed and R F GT,T 2 α ). Below, we use the term "Europe" for this group of 26 European countries. Table 2 20 One should note that due to these variable poverty and richness lines, the values of the European poverty and richness indices cannot be decomposed into the population weighted sum of individual country contributions. For this exercise, fixed European poverty and richness lines are necessary. However, this analysis (which can be obtained from the authors upon request) does not lead to new insights besides the trivial fact that richer (poorer) countries contribute c.p. more (less) to European richness and below (above) average to European The values of these indices vary significantly across countries. In general, poverty and richness are correlated with the level of inequality. The highest (lowest) values of richness in terms of the headcount measure can be found in Portugal (Sweden), whereas poverty is the highest (lowest) in Latvia (Iceland). When looking at more sophisticated measures of richness, these extremes remain. There are, however, differences, when comparing particular countries. We see, for instance, that there is a higher percentage of rich people in Luxembourg than in Norway (see R HC ). We also find higher values for R Cha β in Luxembourg than in Norway. But it is the poverty.
Poverty and affluence in Europe
p50 I G ϕ HC ϕ F GT α=1 ϕ F GT α=2 R HC R Cha β=0.3 R Cha β=3 R M ed R F GT,T 2 α=2
18
other way round for R F GT,T 2 α=2
. One reason for this finding is the higher portion of people with income above 400% of the median income in Norway than in Luxembourg (see figure 3 ). When comparing Germany to Slovakia we find equal shares of rich persons (R HC ) in the respective countries whereas the intensity of richness (R Cha β ) appears to be higher in Slovakia. Figure 3 shows that this can be explained by a bigger number of "less rich" people with income between 200% and 300% of the median in Germany. Further on, because of some people with extremely high incomes in Slovakia (the income share of the top 1% is 7.1% in Slovakia compared to 5% in Germany), the R F GT,T 2 α=2 index is also higher than in Germany.
The cross-country analysis yields 5 groups of countries in comparison to the EU average. In most cases we find neighboring countries in the same group. This classification is in line with the literature on welfare state typologies (see Arts and Gelissen (2002) for an overview). In general, In comparison to the other countries, the R F GT,T 2 α=2 index for Norway is extremely high. This high value is due to a few very, very rich persons in the Norwegian dataset. This is another argument for using a concave measure, since it depends on the characteristics of the datasets whether very high incomes are included or not.
Poverty and richness effects of flat tax reform proposals in Germany
The introduction of flat rate tax systems is widely seen as a reform which may boost efficiency, employment and growth through simplification and higher incentives, see Keen et al. (2007) .
However, these efficiency effects do not come for free. Inequality is likely to increase as a consequence of a flat tax reform implying redistribution from the poor to the rich. We try to shed some light on the question whether the gap between rich and poor is widening as a 20 consequence of a flat tax reform by analyzing the effects of two flat tax reform proposals on poverty and richness in Germany as a third application of our measures of richness. 
Current system and scenarios
The basic steps for the calculation of the personal income tax under German tax law are as follows.
22 The first step is to determine a taxpayer's income from different sources and to allocate it to the seven forms of income. For each type of income, the tax law allows for certain income related deductions. The second step is to sum up these incomes and to take losses carried forward into account to obtain the adjusted gross income. Third, deductions like contributions to pension plans or charitable donations are taken into account, which give taxable income as a result. Finally, the income tax is calculated by applying the tax rate schedule to taxable income. The tax liability T is calculated on the basis of a mathematical formula which, as of the year 2006, is structured as follows: 
where x is the taxable income. For married taxpayers filing jointly, the tax is twice the amount of applying the formula to half of the married couple's joint taxable income.
The modeled flat tax reform scenarios are revenue-neutral combinations of tax base simplification with single tax rates as described in Fuest et al. (2008) . Tax base simplification is modeled as the abolition of a set of specific deductions from the tax base included in the German income tax system. 23 The first one has a low marginal tax rate of 25.1% and a basic tax allowance of 21 In this paper we focus on questions of poverty and richness. We have analyzed the effects of these tax reforms on equity and efficiency elsewhere (see Fuest et al. (2008) ).
22 A more detailed description of the (modeling of) German tax rules can be found in Peichl and Schaefer (2006) . 23 Our choice of simplification measures is influenced by the German policy debate about existing tax breaks and deductions. Naturally, this analysis is restricted by the availability of data. The complete tax base adjustment bundle consists of the abolition of deductibility of commuting costs, the abolition of the saver's higher marginal tax rate of 32% and a higher allowance of 12100 euros.
Results
The effects of the flat tax reform scenarios are calculated in the microsimulation model FiFoSiM.
In this paper, we abstract from behavioral adjustments, i.e. we assume that the economic agents do not change their labor supply or savings in response to these tax reform scenarios. Table 3 presents the values of the measures for the different tax reform scenarios in the manner of the governmental reports on poverty and richness. In this methodology, the median and therefore the poverty and the richness line vary in each case. The values for the poverty indices do not change significantly for the revenue-neutral reform scenarios in comparison to the status quo, although the median income and thus the poverty line vary. 25 The richness indices, however, change due to the fact that the tax base simplification measures affect higher income groups the most. For instance, the effective marginal tax rates are reduced for the highest income decile in scenario 2, whereas in the first scenario they are reduced in the three highest income deciles. The two reform scenarios change the R Cha β indices into different directions. The flat tax with a high marginal rate and basic allowance (flat tax 2) very slightly decreases these indices, whereas the flat tax with a low marginal rate and basic allowance, the restriction of labor income related expenses to 1000 e as well as the abolition of several tax allowances for age, single parents, children and deductions for tax accountancy costs, church tax and donations (charitable and for political parties). 24 Our results, when using the same methodology, are in line with these reports (see Bundesregierung (2001) and Bundesregierung (2005) ).
25 When analyzing poverty, one has to take into account that the lowest deciles of the income distribution seldom pay income taxes, since there are always high basic tax allowances. Therefore, a reduction of income poverty through tax reforms is naturally restricted. A reform of the benefit system, like an increase in the social assistance for instance, would be a more effective measure. Further on, the minor distributional effects can be explained to some extent by the revenue neutrality of the flat tax reforms. can be explained by its design. The rather high marginal rate of 32% implies that only the "super rich" are getting richer than in the status quo, whereas some people who have been rich before change their status to non-rich. As R F GT,T 2 α puts greater emphasis on the very top of the distribution, its value is increasing whereas R Cha β , which gives more importance to people just above the richness line, decreases.
A drawback of the approach of recomputing the (variable) poverty and richness lines is that an increasing measure of poverty (or a decreasing index of richness) does not necessarily indicate a worse situation for people with low (high) incomes as a result of the changing poverty (richness) line. To account for this weakness of relative measurement, we fix the poverty and richness lines at the value of the status quo taxation and recalculate the measures (see Table 4 ). This latter example shows clearly that it depends on normative judgments whether flat tax scenario 2 increases or decreases richness. Therefore, if one has to judge which tax scenario is 26 Median income and Gini coefficient remain unchanged compared to Table 3 .
preferable, e.g. in a sense that affluence should be limited, the decision depends on the chosen measure and its underlying assumptions.
To further analyze the effects of the flat tax reforms on population subgroups, we decompose the measures according to the family status of the household into four groups: single, single parents, and couples with and without children. The results are presented in Table 5 . The population shares are given in brackets. Expectedly, poverty is highest among single parents, more than half of whom are considered poor. Among couples without children, poverty is lowest. Except for couples with children, the indices do not change much when introducing a flat tax and the changes are in line with the results for the overall population.
Richness is highest among couples without children, whereas single parents are never among the rich. Again, we see that R Cha β is in line with the headcount variation. As before, the convex index R F GT,T 2 α=2 moves in the opposite direction when flat tax 2 is compared to the status quo, as it puts more emphasis on the "super rich".
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In this paper we propose a new general class of affluence measures. In contrast to the headcount, the values of these new indices will increase with a rich person's income. We apply several indices to longitudinal data of Germany, cross-country data of Europe and we simulate different flat tax reform scenarios for Germany. We find that our measures of richness are a useful addition to pure headcount calculations.
We discover distinctive differences between headcount ratios and the new affluence indices in our longitudinal analysis of the development of richness in Germany. The new measures also clarify differing effects of the German reunification. While the number of rich people increased as a result of the decreasing median due to the inclusion of the East German population, richness in absolute terms decreased.
Our new measures reveal additional information beyond the proportion of rich people as the composition of "the rich" is also accounted for. This becomes evident when comparing affluence in countries across Europe. We show, for instance, structural differences between the rich population of Germany and of Slovakia, although the headcount index shows equal values in both countries. We also find that poverty and richness (compared to the local median) are rather high in Eastern and Southern European as well as Anglo-Saxon countries, but low in Continental and Nordic countries.
Not surprisingly, we find that the (revenue-neutral) flat tax reform scenarios have only small effects on poverty but some influence on richness. The results show the difference between concave and convex measurement. A flat tax with a low marginal tax rate and basic allowance decreases, whereas a flat tax with higher tax parameters increases our concave measure. The convex measure increases in both scenarios. This shows clearly the normative implication of the question whether a progressive transfer between rich persons should increase or decrease an affluence index.
From a theoretical point of view, we argue to use a concave weighting function to measure affluence. However, our general class is not limited to concave functions and we also define a convex measure to compare it with the concave index. The empirical applications, though,
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show that the different conclusions drawn from concave and convex measures are, in general, not that big. Nonetheless, in particular cases striking differences became evident. However, a qualification has to be made. When comparing concave and convex indices, one has to take into account that we based our analysis on survey data. If we use a convex function instead of a concave one, the estimates of the affluence indices depend extremely on the very high incomes. However, in many data sets, high incomes can be excluded (due to non-response), top-coded or anonymised, or less representative than other income ranges. One solution could be to construct series of top income data based on tax return data. However, it is generally not advisable to compare tax return data across countries as income tax systems differ considerably (see e.g. Atkinson and Piketty (2007) ). Constructing a homogeneous cross-country top income dataset is subject to further research and could lead to important insights for future crosscountry comparisons. Still, to be able to apply the R(x,ρ) measures, information about the whole income distribution or at least the median income (for the richness line) is indispensable.
Therefore, it would be useful to merge such a top income dataset with information of the bottom of the income distribution. Due to these restrictions we leave the choice of the weighting function up to the researcher, depending on the research question and the available data. In the end, this is a normative decision.
To sum up, our analysis showed that the measurement of richness is a complex field. The empirical applications revealed that the presented new richness measures lead to different results in comparison to the headcount index for some of the time periods, countries and reform scenarios. Our approach accounts for changes in the intensity of high incomes and, therefore, allows for a distinct analysis of structural changes at the top of the income distribution. We propose to use the new measures in addition to the headcount index for a more sophisticated analysis of richness.
